Genetic basis of the ovc phenotype of Neurospora: identification and analysis of a 77 kb deletion.
The ovc mutant of Neurospora crassa accumulates more carotenoids than the wild type in the light, is sensitive to high osmotic pressure and exhibits an altered aerial development. The three traits are complemented by a single gene, cut-1, but only the two latter are exhibited by a mutant of this gene carrying a premature stop mutation. Targeted cut-1 deletion results in a normal carotenoid content, confirming the involvement of at least a second gene in the carotenoid-overproducing phenotype of the ovc strain. Molecular analysis of ovc genomic DNA indicates the absence of a large DNA segment affecting the gene cut-1. A PCR walking approach allowed the identification of a deletion extending along 77,078 bp on linkage group IV. The break-points are located in ApA/TpT sequences, suggesting the involvement of UV-induced thymine dimers in the origin of the deletion. The ovc mutant lacks 21 predicted ORFs, including cut-1 as the only known genetic marker, and four ORFs from a 22-member transmethylase gene family. Ten ORFs have no similarity with any predicted gene from other species. Three of them are closely related by sequence and linkage, evoking ancestral gene duplications.